• CONCLUSION: Ex-PRESS is comparable to trabeculectomy in terms of IOP, success rate, number of glaucoma medications used, and visual acuity. However, Ex-PRESS resulted in fewer cases of inflammation and a lower rate of complications.
INTRODUCTION

G
laucoma is an important cause of blindness worldwide, and approximately 50% of glaucoma patients live in East Asia [1] . Glaucoma leads to progressive optic damage and is the standard surgical procedure, and it is highly effective in terms of IOP control [2] . However, trabeculectomy may lead to multiple complications such as hyphema, hypotony, choroidal effusion, malignant glaucoma, infection, and cataract progression [3] .
The Ex-PRESS device (Alcon Laboratories, USA), a stainless steel tube, is another surgical option for IOP control [4] [5] . Initially, the Ex-PRESS device was directly placed under conjunctiva, but this led to a high rate of hypotony and device extrusion.
The technique used currently involves changing the implantation under the scleral flap. Previous studies suggest that the outcomes of trabeculectomy differ across ethnicities, and East Asian patients have lower surgical success compared to other races and, arguably, higher complication rates [6] . Several studies [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] on the efficacy of Ex-PRESS have been published in recent years, but only one study has been conducted in East Asia (Japan) to date [13] . In this small comparative study, Sugiyama et al [13] found that Ex-PRESS implantation resulted in similar IOP, higher success rate, and fewer complications in comparison with trabeculectomy over 12mo. 
SUBJECTS AND METHODS Ethics Statement
This prospective non-randomized comparative study was approved by the Ethical Review Committee of Zhongshan Ophthalmic Center, and it was performed in accordance with the tenets of the Helsinki Declaration. Ethical approval for this study (Ethical Committee NO.2013ME-KY022) was provided by the Ethical Committee of Zhongshan Ophthalmic Center, Guangzhou, China on 20 November 2013. All patients were recruited consecutively from Zhongshan Ophthalmic Center, and they singed informed consent before participating in the study. Subjects The inclusion criteria were as follows: 1) ≥18y old; 2) presented with bilateral POAG; 3) glaucoma progression or uncontrolled IOP under maximally tolerated medical therapy; 4) clear lens or mild lens opacification without indications for cataract surgery. We excluded patients with other ophthalmic diseases, history of ocular surgery, other types of glaucoma such as angle-closure glaucoma, pseudoexfoliation glaucoma, pigmentary glaucoma, uveitis glaucoma, and glaucoma secondary to ocular trauma and angle recession. Because of the actual conditions in China, the decision to undergo a procedure in this study was made by the patients. The first surgical eye of each patient was allocated to the Ex-PRESS group or the trabeculectomy group based on patient's preference, and the second eye was allocated to the other surgery group. One surgeon (Zhang XL) performed all surgeries. Surgical Techniques All the patients underwent Ex-PRESS implantation or trabeculectomy alone, and none of them received combined surgeries such as combination of Ex-PRESS and cataract extraction. All surgeries were performed under standardized protocols for both procedures [18] [19] [20] . Under topical anaesthesia, a limbus-based conjunctival flap was dissected, followed by the production of a "4×4 mm × half scleral thickness" scleral flap. Maintenance or restoration of anterior chamber was achieved using a balanced salt solution. Mitomycin C was placed under the scleral flap (0.4 mg/mL, 1-2min) and washed by balanced salt solution in all eyes. When mitomycin C was used in the first eye, the length of time for which a patient received mitomycin C at the time of surgery depended on the risk of surgery failure determined by the surgeon (risk factors include younger age and eyes with thicker Tenon's layers). When the second fellow eye underwent surgery, the exposure time of mitomycin C was the same as that for the first eye. For the Ex-PRESS group, a P50 Ex-PRESS device was used. It was inserted into the anterior chamber with the help of a 25-gauge needle and delivery system. For trabeculectomy, a 1.5×1 mm sclerectomy and peripheral iridectomy was created. Sutures of scleral and conjunctival flaps were identical for both procedures. Postoperatively, all eyes were treated with the same medication (diclofenac 0.1% × 3 daily) for 8wk. If pressures were <5 mm Hg or in the presence of a shallow anterior chamber during the first week postoperatively, tropicamide 0.5% was added 4 times daily. Outcome Measurements Patients were evaluated postoperatively on 1 and 7d in 1, 3, 6, 9 and 12mo. The primary outcome measures were IOP and success rate. Secondary outcome measures included aqueous flare, postoperative medication, best-corrected visual acuity, and incidence of adverse events. The incidence of aqueous flare was evaluated using a laser flare meter (Kowa FM-500, Japan). Flare intensity and flare values were recorded over 3mo postoperatively. All follow-up evaluations were recorded by one observer. IOP ≥5 mm Hg and ≤21 mm Hg without further surgical intervention was defined as surgical success. Statistical Analysis All statistical analyses were performed using SPSS version 20.0 (SPSS Inc., Chicago, IL, USA). Under a significance level of 0.05 and with a power of 0.85, it was estimated that 12 pairs of eyes were needed, according to a previous study [10] . For comparisons of the two groups, the Table 1 ). The mean time interval between the first eye and the second eye was 2d (1 to 3d) in both groups. All 24 patients received follow-up examinations for 1y after surgery. All available data for these patients are included in the analyses. Figure 1 shows the IOP profiles of both groups. The IOP 12mo after operation was 15.29±3.72 mm Hg in the Ex-PRESS group and 15.58±4.73 mm Hg in the trabeculectomy group (P=0.811). There were no significant differences between both groups at any point in time. Both groups had similar IOP changes from baseline, ranging from 42.14% to 59.76% in the Ex-PRESS group and from 35.66% to 57.49% in the trabeculectomy group (Table 2 ). Figure 2 shows the survival curves of the Ex-PRESS and the trabeculectomy groups. According to the definition of success in this study, the success rates of Ex-PRESS and trabeculectomy were 100% and 95.8% at 6mo, and 95.8% and 87.5% at 12mo with no statistically significant differences (P=0.289, log-rank test).
The mean aqueous flare values increased significantly on 1 and 3d, and in 1wk compared to the preoperative values (all P<0.05), with a peak on 1d and return to pre-operative levels in 2wk. Aqueous flare on 1 and 3d after surgery was lower in the Ex-PRESS group than that in the trabeculectomy group (both P<0.05). The number of antiglaucoma drugs used decreased from 3.14±0.63 to 0.4±0.8 at 12mo in the Ex-PRESS group and from 3.20±0.61 to 0.5±1.0 in the trabeculectomy group. No significant differences in visual acuity between the two groups were detected at all points in time ( Figure 3 ). [19, [21] [22] . Currently, three models (X, P and R) and the corresponding needles for insertion (23-, 25-, and 27-gauge) are available in clinical practice. Although similar to standard trabeculectomy in many ways, Ex-PRESS implantation does not need sclerectomy and iridectomy [5] . Vol. 10, No. 1, Jan.18, 2017 www.ijo.cn Tel:8629-82245172 8629-82210956 Email:ijopress@163.com
EX-PRESS versus trabeculectomy for Chinese POAG
As far as we know, this paper is the first report on surgical outcomes of Ex-PRESS in Chinese POAG patients. Consistent with previous studies in Western participants, this study confirmed that Ex-PRESS led to similar IOP, change from baseline IOP, success rates, medicine use, and visual acuity as trabeculectomy [8] [9] [10] [11] [12] [14] [15] 17] . The results were also in agreement with the recent Meta-analysis, which showed that Ex-PRESS has equivalent efficacy and lower frequency of complications than trabeculectomy [23] [24] . Instead of a fistula of variable size, Ex-PRESS drains aqueous humour through a tube of consistent size. Thus, the outflow in Ex-PRESS may be more controlled and predictable compared with that in traditional trabeculectomy. Most surgeons have greater experience performing trabeculectomy than Ex-PRESS implantation because the latter technique was introduced more recently. In this study, all surgeries were performed by an experienced surgeon (Zhang XL). In a longer follow-up study, de Jong et al [14] showed that Ex-PRESS was associated with better efficacy than trabeculectomy. Therefore, as surgeons' become more experienced in performing Ex-PRESS implantation, more favourable results may be achieved by Ex-PRESS.
Besides assessing the IOP-lowering efficacy of Ex-PRESS, one of the important purposes of our study was to determine objectively whether anterior chamber inflammation after Ex-PRESS was different from that after trabeculectomy. To our knowledge, no reports on this topic have been published thus far. Our results showed that anterior chamber inflammation was significantly lower in the Ex-PRESS group than in the trabeculectomy group during the initial 2wk after surgery. This may be because of the omission of sclerostomy and iridectomy in Ex-PRESS [4] . In rabbits, it has been shown that levels of TGF-β2 were lower in the Ex-PRESS group than in the sclerostomy filtration surgery group [25] . In this study, too, we found low rates of choroidal effusions, hypotony, and hyphema after Ex-PRESS compared with those after trabeculectomy. These findings are consistent with those of previous studies. Maris et al [17] found that Ex-PRESS was associated with lower frequency of hypotony (4% vs 32%) and choroidal detachment (8% vs 38%). The reduced frequency of hypotony may be ascribed to additional resistance to flow through the 50-μm lumen of the shunt [23] . The lower likelihood of hyphema in the Ex-PRESS group could be attributed to the fact that iridectomy was not required in the Ex-PRESS procedure. Ethnicity was associated with the outcomes of glaucoma filtration surgery, and East Asian eyes may have poorer response to surgery compared to those of other races. Currently, most available data on Ex-PRESS have been recorded in white and black populations, and only one study was conducted in Asia (Japan) [13] . However, that study included only 21 eyes (10 Ex-PRESS eyes, 11 trabeculectomy eyes), and the sample size was inadequate for detecting any significant difference between treatment regimes. In addition, that study also included secondary glaucoma patients and patients with previous surgical history, which may have introduced selection bias. In our study, a single observer followed all patients closely. Thus, the quality of evaluation and data were consistent throughout the follow-up. Only eyes with advanced bilateral POAG and presenting uniform, homogeneous characteristics were included in this study. In addition, the study was strengthened by the use of the inter-eye comparison model. We determined objectively the inflammation produced after both procedures. Our study has several weaknesses. First, the treatment decision was not assigned by randomized design. However, we took every possible step to reduce potential bias and analysed the final data discreetly. The main purpose of randomization was to ensure that the baseline characteristics were comparable between groups. In this study, the baseline features in the Ex-PRESS group and the trabeculectomy group were similar, although non-randomization was adopted. Second, the one-year duration is relatively short. The long-term outcomes of using the Ex-PRESS device to treat POAG need to be determined. Third, only one centre and one surgeon were involved in this study. This limited the generality of the findings to other populations. Fourth, the masked technique was not used in the evaluation process, which may have introduced classification bias into the study. Finally, the modest sample may have produced potential bias. Additional large and multiple-centre studies are warranted. In conclusion, Ex-PRESS implantation showed efficacy similar to that of trabeculectomy in the studied POAG population of Chinese ethnicity, including in terms of IOP, success rate, glaucoma medication, and visual acuity. Meanwhile, Ex-PRESS led to fewer occurrences of inflammation and a lower rate of complications. Furthermore, large multiple-centre randomized trials with longer follow-up periods are needed to confirm or refute the findings.
